of the carbon dioxide actually eliminated from the lungs could be evolved from simple solutions containing an amount of bicarbonate equivalent to that in blood in the average time (one second) spent by the blood in the lung capillaries.
The reversible reaction H2C03 ^ C02+H20 upon which both the uptake and elimination of carbon dioxide depends, is a molecular one, and, unlike ionic reactions which are practically instantaneous, it proceeds comparatively slowlyIn order that it may go forward with sufficient rapidity to meet the physiological needs of the body it would require to be accelerated by some catalyst. The .existence of such a catalyst was demonstrated by Brinkman and Margaria (1931) wh?
at first identified it with haemoglobin ; but later Brinkman, Margaria, Meldrum and Roughton (1932) succeeded in separating the catalytic system from haemoglobin, and they named the new enzyme " carbonic anhydrase." The fact that this enzyme is found in the corpuscles and not in the plasma has also thrown new light on the locus of certain changes which occur during the uptake and elimination of carbon dioxide (Roughton, 1935) and it is now possible to obtain a clearer insight into the processes involved. These processes and their bearing upon the functional pathology of anaemia have recently been discussed at length by the author (Lambie, 1937) and may be briefly summarised as follows (see diagram, Fig. 1 ). At the periphery, carbon dioxide evolved in the tissues diffuses through the capillary walls into the plasma. Some of the carbon dioxide in solution in the plasma becomes hydrated to carbonic acid, but as there is no catalyst in the plasma the reaction proceeds very slowly> so that only some 1 per cent, is converted into carbonic acid.
The greater part of the carbon dioxide therefore diffuses unchanged into the corpuscles. Here it encounters the enzyme carbonic anhydrase which catalyses the reaction C02+H20 ^ H2C03; but as the enzyme may catalyse the reaction in either direction the position of equilibrium must be determined by other factors. The direction in which the reaction proceeds depends upon the concentration of substrate and the possibility of the removal of the end-products of the reaction. It has been shown by Barr and Peters (1920) Meldrum and Roughton (1934 (Haden, 1932 ; Wintrobe, 1932 ; Vaughan and Goddard, 1934 ; Whitby and Britton, 1935) .
A similar series of observations was then made upon patients suffering from anaemia, polycythaemia, failure of the circulation, acrocyanosis, and pulmonary disease (Table II 
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